EXTRUDER HEAD 



extruder head for extrusion 
The invention relates to an extruat. 

^1r^ina elastic conua^ixtix^ , 



^ W vN* ^ 1^ 



. a ring-gap nozzle having a mandrel and a ring-shaped 

nozzle body; 
- an elastically deformable sleeve; and 

devices for deformxng the elastic sleeve 

radially . 

„,ere.y the sleeve arranged on the outlet side of the nozzle 

defines a nozzle gap whose width is variable by axial 

setting movements of the mandrel and/or body of the nozzle, 

and Whose geometry can be influenced by deforming the sleeve 

in the course of extrusion of a hose-UKe preformed blanK; 

„,ereby the sleeve is gurded with radral mobility on 

o th^t support the sleeve upwards and 
sliding surfaces that buppux^ 

downwards . 

• hP.d wi-h the features described above is 

An extrusion head wi^x- ^-^^ 

.oQ fFTG The sleeve, which is 

Kiiown ^^^^^^ ^ _ ^ 

. ..e body of the nozzle, has a symmetrxcax 

arrangea m u..e o^^y 

p.ofile and a cylindrrcal center section as well as 
.Lntical conical widenings at both ends of the sleeve The 

, rq^^or-^abi sleeve 
and lower faces of the elast.caxxy de.or.ab.. 

, , . .he nozzle. The setting devices 
are guided on the boay o. .he no. 
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, , ,,..ally are arranged rn the plane 
for deforTP.ing the sleeve ra.^a.^/ 

of symmetry. 

^^^^P^i inlet zone of 

The pressure or ui.c. ..^^^ - 

.Xe.v. a„c.n.. .o ^ulUp.e U.es .ne p.e..ure of he 
,.„,i„ the conica.ou.le. of the sleeve. The 

melt prevailing m t ..re---d from the 

. .va^ an axial torce d^re^^-a 
consequence thereof is t.a. a- 

to the sleeve. Said axial force 
top down IS applxed to 

^ ..to -he bodv of the nozzle via the 
mtroducea ^.^to ^ .^owina through 

^^^nt-ion, as tne meiv- 
..e unae.s..e. ...... ^^^^ 

said 

.o.ce . .epe„.e« .pon the — ^ 

=,-;t-v the temperature, 
^^ri the viscosity, t-uc r- 
annular gap, the ^^^^ 

its lower face side, the siee 
other factors. On it:= narrow 
' 3,..ace of the nozzle body witn on.y 

- e^a^'se any enlargement of the wall 
annular surtaoe i„ that the latter is 

the sleeve is limj-tea 
thickness o. the 

v,i= nr th-^ one hand, ana, 

A f-r. he defcrmable, on ca- 

,,e Sleeve has to project radially 
furthermore, beoause the 

>H» ring holding the body or the nozz.e, 
inwards on .h_ r. g ^^^^^ ^^^^ ^^^^^^^^^ 

"^^^^^ . p^riDheral sections 

^, ^o^- -F^om running up ^n p- . 
prevent the m,ei. ^^o.. nozzle, 

■na as It exits from the gap o. t..e 
the holding ring as ^^^^^ 

Ko^na a component of the nozzie 
said holding ring being 
,,_.,a-^s lead to the fact that tne .o.e. - 

ted o" ->^e body of the nozzle, 
....ve, which is supported 
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^ r.r-^qqrve and, furthermore, may 
ubiected to hign molding pressure, 

wear during the radial movement; 
ith the deformation of the sleeve. 



b^.cted to considerable wear during the radial movements 



■ , ..^v, K.^.,,cp the sleeve is continuously 
Such wear i^^ nj-yi^ - - - - 



occurring in con]unction w 

.ub.ected to radial .ove.ents due .c the prcgra.-controlled 
.ot.cns of the .ettxng devices occurring .n the course of 

. ^ >.o«e- shaped preformed blanks, 

extrusion o^ u^e ..--c o t- 

^^on based on the problem of further 

The invention is Dabe^a 

. . rh^ features specified 
. n-n extruder nea'd wxc.^ 

3.ov», in a way such that largely wear-free deformations and 
displacements are possible at the end of the sleeve on the 

hose outlet side. 

^^.bie^ solved according to a first embodiment 
instruction as defined by the invention rn that the 
,,.eve is reaUted from the upper end on the rnlet side to 
.he outlet of the nc.le in the form of a cyUnder or tube 
wrth a longltndinal profrle arranged on the cylinder. 
«,ereby the cross-sectron of the stream of melt exiting from 

ehaDed by the lower edge of 
rT;=ir of the nozzie -lS snapt^u 
the annular gap 

c:^ Hp of the tube, as said 
_ .^^;:,^p.H nr^, the inner s^ae ol uhc: 

r„e"am of melt is exiting from the annular gap of the 

The sleeve can be designed in the form of a tube 
„..h a cone that is slightly drrected inwards or outwards, 
Th. conrcal angle amounts to only a few degrees in thrs 
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r to this extent 

connection 



longitudinal profile is present 



,,,..^..d ro the shape of the cylinder, 
that IS appioxxuLa^.-a -- 

..Tnf-h ;=! corneal pa^- 
^v^g sleeve coopei ai-co ^^--^ 

^■^^n outface is formed 
.rVn^T-pbv tne conx^a^ su^i-a^^: 
annula. ,ap, w.e e.y ^^^^^ .^^^ 

.a..d.el or on .he bo^y 
..e eXae..caUy ae.o..a..e sleeve is a„an,e.. ...e.. 
.,eev. .s defo.n,ed by ..e «.iaUy en.a.rn, se«.n. dev.ce. 

„ a. least approximately cylindrical 

the cvlinari'-a-u a- 

rh>.t- the upper face 
' --P t>^o sleeve atisui.^- - — - 

structural snapt. t..^ inn to 

. • . it-s Plane parallelism m relation to 
of the sleeve maintains its plan, v 

L sUdin. s.r.ace. «o .stcrtrons occur „it.rn t.e sleeve 
,,,, ,..ia cause lea.s between the sleeve and the ^ 

aina Sliding surfaces of the no.zle body. Owrng to 

corresponding siiamy ^H^r>P 

• r-vlindrical shape, 

. , least aoproximately cyimux 

its cvlindrical 01 au ..eab- _ 

" ' . to m^nor axial forces tnat 

- Sleeve is su.3ected _ ■ ^^^^^^ ^^^^ 

— --^^^ ^^^^^^-^^^ . s'as desired according 
flowing by. The compensation of forces 

. r^.i^z.d in an ideal m.anner . 
to the invention i;- rea^..^- 

extruder head with a substantially cylindrical, 

.„,„„,ble sleeve for influenorng the geometry 

c^'iasti^aix/ 'u^-^^-'-' 

se ^-om DE-A 28 2J 999 
.he melt channel is .nown per se . 

. A rrng rs present on the top erde o. 

' ^ ^ c^^^^^wq The molding 

and is centered only by radial set screws. 

1^ rh;^rn^^ is axiaiiv 
P>-.s=ure prevailing in the meit cnann... 

«n .>.at th3 technical problem 
. ^ A th<= sleeve, so '-nar. 
transmittea to u.r^ b-- 
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_is.s connection with the present aesig 
explained above dixse^ ^n c^ui 

. 1 • ^v.^ f r-;r^n^wn>'k of the known 
P^^^u^^^^^ore, withm the tramewo^K 
as we J- ± . b ur ^ n^ - ^t^^^ - / 

measures, the cylindrical sleeve always arranged within 

, v'-r,c ^ac nozzle with spacing i-.^^^ 

r.z'irJ.y profiling o£ the strea. of .elt r.ple.entad 
wrthin the ring-gap nozzle rs degraded again along the 

^ ^t-v^r ra^>^ ^'f t-he stream of melt. A cylindrical, 

further pa^^x ^i- -^^^ 

elastically de£or.able sleeve within the interior of the 
extruder head is therefore employed only for pre-prof iling 



. ^ ^h^:. plpRve used for 



^];.e ^t-r-eam of melt. The 

luoh'pre-profiling rs set fixed by .eans of set screws and 

not subiected to any changes as a preformed blank rs 
being extruded. The prror art does not provide any 
suggestions to the extent that a cylindrical or at least 
approximately cylindrical sleeve be employed on the orifice 

of the nozzle that is continuously suD]=c.=a . - 

changing deformations by preferably program-controlled 
.ettrng devices as the hose being molded is exiting, and 
„hose lower edge shapes the cross-section of the stream of 
.elt as the latter rs exiting from the ring-gap nozzle. 

^c; defined bv the invention and 
W^th the arrangement as ^erinea , 

.^scribed above, the exrtrng stream of melt is subjected to 
considerable shearing stress acting on the lower edge of the 
elastically deformable sleeve. Such shearing stress may 

f-v.^ --rpa- melt which, with 
cause inhomogeneities m the ..rea.. 

, ^a-^rials and with extreme nozzle gap 

certain piasux^ u.a^-^x-Lci 
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.-V raus- quaUty reductions m the blow-molded 
gpometries, may cause ^-^L^d^^^y 

Holl.-,. body. For the purpose of i.provrng the smoothing 
effect and for achieving superior blow-.oldrng results, the 

.-J -it- may have 
of rhe sleeve can be rouna^d - ■- Y 

, ^^ro ---e exiting stream of melt, such a 
a profiled edge shaping urxe ex.ui.ij 

profiled edge preferably having the shape of a conical 

r^vT i ndrical 

chamfered surface. Other emboaiment. ...e .y^- 
sleeve are the objects of claims 4 and 5 . 

^^^^^^^ov^Q have to satisfy 

Tf the jDiow- luuxoL^oL ^^^^ 

.ery high quality requrrements, preferably an elastlcally 
defor.able sleeve rs used that is adapted to the course of 

.elt ohannel toward the end of the nozzle outlet side by 
a oonioal profile. The sleeve is preferably arranged in the 
body of the nozzle. Therefore, an extruder head for 

, w-i^->^ t-h^=^ features 
e>-trusion blow-molding plastic contain=r= - 

cf claim 6 or 7 is the object of the invention as well. 

The elastioally deferrable sleeve is no longer designed 
,n a s^metrrcal way. The invention is based on the idea 
that a conical widening of the sleeve on the srde of the 

, o-d^>- to at least partly 

nozzle outlet can be ut^ed m o.a^- 

^■^ (-"hiii c:i(=pve due to the 

compensate axiai foi^es a^u- ^ 

^H^r-^pT as well as the flow 
pressure development m the meit char^.e. 

resistance, or to even effect a reversal of such axial 

. . , ^,,^v, fo>-rPs is accomplished in 
f,-^cps. The com.pensation or s^-.. 

that the rnside drameter of the sleeve on the upper face of 
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, tv^an the one m the outlet o. 

sleeve is selectea smax.e. t..an 

•--ivirT force originates from 
Th. resulting compensating ^orce 

^h;:^^ is determined by the 
■ ^^^H ;:^nnular surface that is 
the pronected annuia 

n . t- 1 r^t- arin tne 

_^ t-'^o G 1 peve at tne no^^- 
inside diamtecei ox. --■ 

Kno sleeve at the nozzle inlet, 
inside diameter of tne si--^ 

.ultipUed h. the pressure prevailing m the gap of the 
nozzle at the end on the nozzle outlet side. 



the sleeve can be designed in the 
The inlet zone ot the siee 

. . 1 *---d"' nal profile 
, „.T4v,do7- or tube witn ^ lo.ij.^^-- 
form or a uyo-^-a-^ ^ 

. . the cylinder. According to another 
adapted to the shape o. the cy 

• defined by the invention, 

r i-u-, •; T-,ci--rnrtion as aeLine<a i-^y 
embodiment of the mstructi . 

.a.e .Ka. ..e sleeve c.n.=.. - 

a.eater than the widening at the upper end on 
'let s.de. Xn order to .r. the rnsrde dra.eter o£ the 

" . . o£ the sleeve at the outlet of the noz.le, 

irside diameter of tne si- ^ 

. two diameters to be strived 

. coordination of said two d.am.ec 
the ruie o^ coo^v^^ 

,e that the a.iaX force exerted h. the pressure o th 
Ltorthe Sleeve rn the downward directron „U1 .e lar.elv 

.t-P^ bv 50% by the lower 
. , ,^ „^ loaat coracensated Jo/ 
f-o.-H rii'.r ac ^.-- 
c-mpea&ct^e■-., ^ 

the outlet ot tne nozz.^, 

nressu>-e of the melt prevain-^ ^n 

P Ai.. reefed force on 

, low.r pressure exerting an upwardly d.rect. 

said xowei ^ ^^^^ 

^ ^^.r h^^ a cylindrical center 
rph^ c;ieeve usefully has a oy 
the sleeve. The sieev^ 

uTi df=^nings . 
.^^..e'^ between the two con^.^a. w.a_ 



QPCt 
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rhe axial forces described above 
The compensation of tne ax^d^ 

• ^hP axia^ forces exerted on the sleeve by 
for compensating the axia. 

^vio alcin in an analogous 
the stream of the melt is possible also m 

. , ..^;,naed on the mandrel. Such an 

manner it tne sxc=vr_ ^ . 

embodiment is the object of claims 11 and 12. 

An unsymmetrical design of the sleeve poses the risk 
.hat distortions may occur m the sleeve as it is being 
..dially deformed. Distortions are understood to be wave 

„^ ^'^^ or lower edge 

,,;,leeve. Such a..to«.cn. cause d.s.urMng lea.y spots 
.etween the sleeve and the cor.espond.ng sliding surfaces of 
.he noz.le body or mandrel. The instruot.cn as defined by 

V, A r.r. the finding that such distortions 
the invention is based on the tmai g 

. Ipast reduced to a measure that no 

can be avoided or at ieast. 

Xon,er has any rntetferin, effect if the measures specrfiea 
, are realr.ed in cc^.nation. The sa.e appUes to 
,Xai. 11 accordingly. With an uns^netrical desrgn of the 
,,eeve, the points of force application by the setting 
,;;,.es are preferably located according to the instruction 

^ at the level of half of the height of 
of the invention not at ttie iev« 

i„^-^^>^r=> out of center in the 
r^i i.e., they are locacea ou- 

' . r.f the sl-eve. The suitable cross- 

longitudinal direction or the ^x-e. 

sectional Plane for the points of force appUcation can be 

u 1 rrientinq tests. The cross- 

j ,,-;i-Vi ^hp help of C'rienuj-ny 
determined with tne ntt^y 

■ r.f force application by ttie 
r.^^ r-lare ^'or the points or tjrce ^ft- 
sectional plane ^uj. it- 

. ,,p--iv f^xed within the framework of 
setting devices is use^u^^/ ^^x-. 
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. ^.^^ i.v-ntirn m such a way that in the 
Che instruction of tne m/e.iLioi. 

p,es.".-^ maximum deformation of the sleeve, distortions 
of .axr^ally 60 preferably 30 at the .ost occur on 

^ sleeve in the axiai direction. 



the upper face 



Tf the points of force application by the setting 

3ieeve rn connection with an unsy™.3trroal e*odi.ent of the 
sleeve, it is necessary to implement measures in accordance 

,ji=f,-„-Mor,s on the face side, 
with claim 7 in oraer to »vu... 

in this case, the sleeve is provided with a collar on the 
outer srde, which is designed in such a way that when the 
3ieeve is deformed, the upper face of the sleeve guided on a 
sliding surface of the nozzle body will at least 
approximately maintain its plane parallelism in relation to 

sliding surface. The collar is preferably looatea at on= 
end of the sleeve and forms the sliding surface. With the 
,elp of orienting tests it is possible to fix the design of 
Che collar provided at one end, or of the collars provided 
,,,, ends, said two collars, however, being designed in 
different ways, m a way such that in the presence of 

„f nozzle, distortions of maxim.ally 

.0 .m, preferably 30 .m at the most will occur on the upper 
face of the sleeve in the axial direction. 

Mathematical methods for coordinating the points of 

plication or for realizing the sleeve are described 



force a 
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,-la,ms 15 and 16. Distortion, on the upper face of the 
3leeve can be avorded r£ the sleeve has a collar servrng as 
a sUdrng surface at least at one end, sa.d collar being 

.ur. ^^rr^onr of area deviation 
designed in such a way — - 

determined for the wall profile of the sleeve rs 
approximately zero in the center of gravity of the area, and 
that with such a design, the pornts of force application by 
the setting devices are arranged rn the cross-sectional 

r.f rrr^vitv is located. Wall 
plane m which the area point of gravity 

r.^r.fMc. of the sleeve viewed m a 
profile means the p^^^-^^ 

longitudxnal section. The area center of gravity in a YZ- 
syste. of coordinates has the following coordinates: 



ys= I 

A A 



2 z= \ j zdA 

A A 



The moment of area deviation 



T = - f yzdA 

J-yz J 



. area of the second order and a quantity of 
is a moment of area ot 

n it-q value is dependent on the shape 
a-pa qeometry as well; its vaiue 
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of the area and its position m the system cf coordinates. 

, . y...^ furthermore, that disturbing distortions 

on the face of the sleeve can be avoided if, with a wall 

_i „ ^^r^r^ni- of P\^-f^Pi deviation 

profile ot tne sieevt:^ wnuc.- u.^^...^-- ■■ 

determined in the center of gravity of the area 
substantially deviates from zero, the points of application 
of force by the setting device are arranged offset versus 
the cross-sectional plane in which the center of gravity of 
the area is disposed. In practical life, the point of 
application is shifted in the direction of the end of the 
sleeve that has the smaller inside diameter. It is possible 
in this way to compensate the effect of a moment of area 
deviation . 

The setting devices acting on the elastically 
deform^able sleeve are generally arranged in a horizontal 
plane. It lies within the scope of the invention as well 
that the setting devices are connected to the sleeve below a 
line of accion of force that is directed inclined upwards. 
With a line of action that is directed inclined upwards, an 
additional compensating force acts on the sleeve that is 

,^^-^1^, yp.r^i-^d foT-ce exerted on 
^^^^^^^^ ^g^^^c^r the aownwaicixv d^re^.^->^a ^^^^^ 

the sleeve by the melt. 



Different cons-ructional possibilities are available it. 
connectron with all embodrments of the invention described 
above for supporting the elastically defor^able sleeve on 



tne un 



derside. Said possibilities are described in claims 1^ 



. 1. n _ ,,-^u m^=,c:n-r^c; described above to at 

It IS pOSS^Uxc w^v^ii 

least partly compensate the axial forces acting on the 
elastically deformable sleeve in order to reduce in this way 
the wear caused by the radial movements of the sleeve on the 
sliding surface supporting the sleeve on the underside, or 
e,^en reverse the direction of the forces and to thereby 
prevent wear from occurring on the lower face. If the 
described compensation measures do not suffice, provision 
can be made on the side of the jacket of the sleeve facing 
away from the melt channel for additional or individual 
measures for compensating the force. According to an 
em.bodiment as defined by the invention, provision is made 
that the sleeve is supported in the axial direction on 
springs that compensate an axial force exerted on the sleeve 
by the pressure of the melt, whereby the upwardly directed 
force of the initially tensioned springs also can be greater 
than the downwardly directed force exerted on the sleeve by 
the stream cf the m.elt. Instead of using springs it is 
possible also to employ other elements exerting force with 
com.parable effects. According to another embodiment, a 
pressurized fluid is acting on the sleeve on the jacket side 
facing away from the melt channel, said fluid compensating 

■ ^ ^y,^ ci^f^pve bv the pressure in the 
an axial force exerted on the s^ee/e d/ uut. y 

Up s'-oarate blocking medium 
melt channel. Such a fruid mcy be a s^paxau 
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or also a part stream of the plastic melt, which is branched 
off from the melt channel and passed by the outer side of 
the sleeve jacket in a suitable manner. 

The invention is explained in the following with the 
help of the drawing showing only one exemplified embodiment 
of the invention. In the drawing, 

FIG. 1 shows a longitudinal section through a ring gap 
nozzle of an extruder head. 

FIG. 2 shows another embodiment of the extruder head by 
a longitudinal section as well. 

1 T'^^^-r^ -c^v- -p-iv-TT-i^ 1-Vio noint of force 

FIG. 3 shows a aiagrctm i.or j-^x^nv-, ^..-^ j^uxnu 

application for the setting drives on an elastically 
deformable sleeve with an unsymmetrical profile of the 
sleeve . 

FIG. 4 shows the fixation of the points of force 
application for the setting drives on another, also 



unsvmmietrica 



1 sleeve profile; and 



FIGS. 5 to 15 show further embodiments of the device as 
defined by the invention. 
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The devices shown in the figures are employed for 

extrusion blow-molding plastic containers. In such a 

process, a hose-shaped preformed blank is extruded from a 

thermoplastic m.elt through an extruder head and then 

expanded in a blow mold (which is not shown) to produce a 

plastic container. The extruder head has an annular gap 

nozzle with a mandrel 1, a ring-shaped nozzle body 2, as 

well as an elastically deformable sleeve 3. The sleeve 3 is 

guided with radial m^obility on the sliding surfaces 7, 8 of 

the nozzle body 2 or the mandrel 1, said sliding surfaces 

supporting the sleeve 3 at the top and bottom. The setting 

devices 4 are associated with said sleeve and through the 

setting m.ovements of said setting devices, the sleeve is 

radially deformable and also radially displaceable . The 

sleeve 3 delimits a nozzle gap whose width is variable by 

■ ^ ^^^^nrr ^ovemen^= r,f the mandrel 1 and/or the nozzle 
axiai setting miO /eic.exi^^ 

4. r ^--n v-«= i n^^l i'=>ncf=>d bv deforming 
body 2, and whose geometry Cc.n be in^i..-..c-u 

the sleeve 3 while a hose-like preformed blank is being 

extruded. The axial setting movements of the mandrel 1 

and/or the nozzle body 2 as well as the radial setting 

movements acting on the sleeve 3 are program- controlled . 

In the exemplified embodiment shown m FIG. 1, the 
sleeve 3 is arranged m the body 2 of the nozzle. From the 
upper end on the inlet side to the exit of the nozzle, said 
sleeve is realized m the form of a cylinder or tube with a 
lonaitudinal profile approxim.ated to the shape of the 
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cyUnder, and arranged in such a way .hat the cross- sect ron 
- , ,f „elt exitinq fron. the ring gap nozzle is 

shaped .n the outlet of the nozzle by the lower edge 15 of 

, . c^idp of the tube. For the 
the sleeve 3 iocateu on uno .u...._- 

purpose o£ enhanced smoothing of the stream o£ melt, the 
lower edge 15 o£ the sleeve S can be rounded o££ or have a 
orofiled edge shaping the stream of r.elt. In the present 
exemplified embodiment, the profiled edge rs realized rn the 
form o£ a conical chamfered surface 16. 

in FIG. 1, the elastioally deformable sleeve is 
designed in the form of a cyUnder, which jointly with the 
conical surface of the mandrel 1 forms the nozzle outlet 
gap. instead of having the shape of a cylinder the sleeve 
an be realized also in the form of a tube with a conical 
,,ofil= viewed in the longitudrnal section, whereby the 
"angle of the .cone, however, amounts to only a few degrees, 

-1 iQ oresent to that extent 

so that a longitudinal profile is present 

that IS approximated to the shape of a cylinder (FIG. 10a). 
preferably at both ends, the cylindrical or slightly conical 
3ieeve .ay have a ring-shaped collar on the outer side ^ 

r.f Toronections arranged 

a'l.rng'the periphery and serving as sliding surfaces. Eing- 
shaold collars on the sleeve generally can be replaced by a 
plurality of projections arranged on the periphery. 



c 
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In the exemplified embodiment shown in FIG. 2, as well 
as in the other embodim.ents according to FIGS. 4 to 8 , the 
3leeve, wh.ch is arranged in the body of the nozzle in said 
.............. u,.il has a conical widening toward the end 

on the nozzle outlet side, and the inside diameter d, of the 
sleeve 3 measured on the upper face is smaller than the 
xnside diameter d. of the sleeve at the nozzle outlet. 

. ^.-,..p>-e>- nf rhe sleeve at the upper end 

on the inlet side, the wall profile of the sleeve and the 
height Z6 of the point of force application of the setting 
devices 4 are coordinated with each other in such a way that 
the upper face of the sleeve 3 guided on a sliding surface 7 
of the nozzle body 2 at least maintains its plane 

... ^pHat^on to the sliding surface 7 when the 
sleeve 3 is deformed. The points of force application by the 
setting devices 4 are arranged on the periphery of the 
sleeve 3 in one cross-sectional plane. The suitable cross- 
sectional plane Zs, in which no distortions occur on the 
upper face side in the presence of a radial deformation, can 
be fixed with the help of orienting tests. Said 
determination is made m sucn a wcy u.^a. 
maximally 60 /.m, preferably 30 /im occur in the axial 
direction in the upper face of the sleeve 3 with maximal 
deformation of the latter. Distortions are in the present 
oontext wave-like elevations and troughs on the upper edge 
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o£ the sleeve 3. The „,easure relates to the difference 
between Che peaks and troughs of such waves . 

FIG^ 3 shews a mathematical fixation of the points of 
force' application that oo.es at least close to the optimum. 
The cross-sectional plane in which the center of gravity of 
the area of the wall profile is disposed is selected for the 
points of force application of the setting devices 4. The 
coordinates Y., Z. of the center of gravity of the area are 
computed according to rne fuxx^w.rr^ 



Ys = 



|ydA 

A A 



J__ jzdA 

A A 



A: Area of the wall profile in the longitudinal section 

The sleeve has a collar on the outer side at each of 
its ends, such collars serving as sliding surfaces. Said 
collar IS designed in such a way that the momenc of area 
deviation lyz determined for the wall profile is negligibly 

c ^■h^ ?5rea The moment of 
small in the center of gravity S o£ the area. 

area deviation 



lyzdA 
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of the second order of an area whose value 
IS a moment or cnti 

..... of the area and its position in the 
depends on the shape oi 

system of coordinates. 

Vi.we. by ..e longitudinal seC.on, the sleeve shown In 
P.S 4 has a wall profile whose ™o.ent of area deviation 
determined .n the center of gravity of the area 
..hstantially deviates fro. zero. For compensating the ^ 
_en. of area deviation, the points of force applicatron by 

. ^^^-^^^ .r^r-.^iis the cross- 

the setting aevx^e^ 4 a^- - 

disposed. The spacng can he fixed by computation or w.th 

the helo of a few orienting tests. The point of force 

appl.ca'tron rs shifted in the drrection of the end of the 

^«^-aiioT- diameter, 
sleeve having tnt^ ^mia--'-^ 

^v.^^ in connection with an 
FIGS 3 and 4 show that m conn 

„etrrcal embodr.ent of the sleeve, the pcrnts of force 
appucatron by the setting devrces are arranged .n most 

.hev a.e arranged off-center in the longitudrnal 

which means tney a^ti 



direc.:t:ion o^. '-i^-- 



..tod.ment shown in FIG. 2, the sleeve 3 
, ,„ .he nozzle body 2 has a cylrndr.cal center 
...^.onsas well as the con.cal wrdenings . , at both 
whereby the conroal wldenrng S towards the nozzle 



In the 
arrange 
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outlet IS greater than the widening 6' at the top end on the 
inlet side. The inside diameter d,_ of the sleeve at the top 
end on the inlet side is usefully adapted to the inside 
j.-„„^,,^ ^„ i-h^ QiPPve at the nozzle outlet depending on 
the pressure profile developing in the melt channel in the 
direction of flow, specifically in such a way that the 

-TT-^aT f^-r-r-p^ oxf^T-ted by the pressure of the 
downwardly acting aXxa^. ^^^^^ -j^ — ^-"-^ i 

melt on the sleeve 3 in the inlet zone can be largely 
ccm.pensated; however, compensated at least by 50% by the 
lower pressure of the melt prevailing at the nozzle outlet, 
said lower pressure exerting an upwardly directed force on 
the sleeve 3 . 

In the embodiment shown in FIG. 2, the sleeve 3 
radially movably abuts the sliding surfaces 7, 8 with its 
upper and lower faces. Other constructional possibilities, 
which are shown in FIGS. 5 to 8, are available for 
supporting the sleeve 3 on the underside. In the embodiments 
shown in said figures, the sleeve 3 is arranged on the 
outlet of the ring-gap nozzle without being supported on the 
lower face side. It has a support surface that is arranged 
with a spacing from the lower end of the sleeve on the 
periphery of the sleeve 3, and which is radially movably 
disposed on the nozzle body 2 or on a holding ring 10 that 
is rigidly connected with the nozzle body 2. 
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in the exempUfxed embodxment shewn FIG. 5, the 



sleeve 3 nas ct ^uPi^^-- - 



. collar 11 located below Che cross- 
..,...onal .lane In whioh the .ect.n^ dev.oes are arranged. . 

_ , ^v.. r^Plt Channel is formed by 

thm^walled apron ia ^rm..^..^ ^— ■ 

molding on below the support collar 11. 

^ ^ ^ r -t- Vi o 



in the exemplified embodiment accordxng to . 

ed at its top end, sai 
ted between the sliding 



being radially movably suppor 
surfaces 7 and 8. 



the embodiments shown in FIGS. V and a, the sleeve 3 
e.ui.ped wit the cams U on the periphery. Said oa.. are 

radrall. .o.abl. disposed on a holdin. r.n. 10 and couple 
..e settin. devices Beneath the cams, the sleeve 3 may 

.ave an undercut forcing a rin.-shaped support surface 

f hbf- cams 13 without any step, 
adjoining the unders.de of the cams 

■ y.^^^\ sections between the cams 13 the 
Furthermore, in peripheral section 

. r--a-s>^appd undercut that is engaged 
sleeve 3 may have a rx^g s..ap-u 

formina the holding ring 
with radral play by ring segments forming 

10 in order to support the sleeve 3 (FIG. 8, . 



^ ^ r-^r^^r^^ r\n to FIG. 9/ 

^^^^^.i^-i^d emboaiment cxc^o^^^^i:^ 
:ne exempt ----^ 



. . . - mad= for a devrce for additionally compensatrng 

^ • .v.t side cf the elastically deformabie 

force on the outer jacket side , ^ . On 

. . „ ,^^a-aed in the nozzle body 2. On 
3leeve 3, the latter cemg arra..gei 

its outer jacket s: 



,ide, the sleeve 3 is equipped with the 
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^r. avial f'-rce exerted on the 
springs 14 which compensate an axiai r^.c- 

, V,,, pressure of the melt, 
sieeve -J t 

, .v.^,,., fn^t-her exemplified embodiments 

FIGS. lUl^ UU xuy ow^.. 

o£ the elastically deferable sleeve that can be employed 
„ithin the framework of the Instruction as defined by the 
invention. In each embodiment, the sleeve has a conrcal 
widenrng on the s.de of the nozzle outlet. Accordrng to FIG. 
10b, the rnlet zone of the sleeve is realized in the form of 
a cylinder. In the exempiitiea emucd.,i,=". - 
the inlet zone consists of a tube with a longitudinal 
profile approximated to the shape of the cylinder. The tube 
is designed wrth a slightly conical widening that extends 
from the top face edge of the sleeve to the conical 
widening . 

The exemplified embodiment xn FIG. lOd shows that at 
its end on the inlet side, the sleeve is reaUzed with a 
collar whose outs.de dram.eter is larger than the 
substantially cylindrical jacket section adjoining it on the 

. add^Mon a collar may be molded onto the 

underside. In adaition, 

^•.^ ^.-,^^1^ outlet side as well (FIG. 
^t- the end on tne nw^^..- 

lOe) . 

in the exemplified embodiments shown in FIGS. lOf and 
,,,, ,He sleeve has conical wrdenrngs at both ends, whereby 

. the r-zzl^ outlet is always larger 

the conical widening on the n^zzi- ou 
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than the wxdenxng at the top end on the xnlet s.de. As shown 

FIG. lof, the sleeve may have a cylindrical center 
section between the conical widenmgs . It is also within the 

. .u- t-hat the conical widening on the 

scope oi- Luc^ V ._.x^ 

inlet side extends up to the conical widening on the nozzle 
outlet side (FIG. lOg) . 

FIGS. 11 to 14 show exemplified embodiments in which 
the sleeve 3 arranged on the mandrel 1 is realized according 

*-u-,(- i^v-aplv wear- free 

to the invention m sucn a wdy ui.c^ ^^^g--. - 

deformations and displacements of the sleeve 3 are possible. 
The sleeve 3, which is arranged on the mandrel 1, has a 
conical widening towards the upper end on the inlet side 
(FIG. 11), or it IS realized with a taper towards the end on 
the nozzle outlet side (FIG. 12). The outside diameter D. of 

.^^^^ ^^-p ^ this connection 
the sleeve measured on tne upp^r .a^e c 

■^^^o H^;^-ip^-e-^ ^? of the sleeve on 
always larger than the outside d.ame.e. ^2 o 

the nozzle outlet side. 

sleeve 3 arranged on 
In the embodiment shown m FIG. 13, tne sree 

. 1 n ^ .0 -v^ ind-i^a1 shape and a conically 
the mandrel 1 nas a ^±n^^±^ci^ ^ 

^^DC^r end on the inlet side. 

expctnaxii^ ^.^..o.^ 

The ™old.ng pressure actir.g on the cor.ical surface trans.rts 
to the sleeve 3 an upwardly directed compensating force that 
relieves the narrow annular surface supporting the ring on 

the underside. 
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. .f thp sleeve 3 can be accomplished with 
The adjustment cf the siee 

.^.p..K. ^he sleeve rebounds on account of 
pressure tappets, /-ii*--— 

„ t- :=,r^T-,<=f <=; arp moved back. 
,ts elasticity when the pressure tappets 

■ made also for an 

FIG. 14 shows that provision .... 

^Vno QPft-ina means and the 
articulated connection between the setting 

sleeve 3 . 

,he exemplified embodiment shown m FIG. 15, an 

^_ , p...„.v,^. .i..ve 3 is arranged both in the 

elasticaiiy aefuima..^- _ 

_ „ ! ^^,ro ar ranaed m 
nozzle body, and on che .andrei l . xn„ 

no«la body 22 has a profUe as defined by the 

.V. t- exerted on the sleeve by 

A^^i^l forces that are exexut;^^ 
invention. A.<iai roio-^ 

.he build.up o. P«sa.« in .he .eih channel a= -eil as by 
Jne .esistance .o flow are pa.t.ally compensated by sa.d 
£„„:ner force compensation, the sleeve .s 

. -fe av.al direction by the springs 14. Tne 

supported m une a-.-^j- 

H T 1 has a profile corresponding 
sleeve arranged on the mandrel 1 has a p 

, ,f ,he art Substantial forces are exerted on 
with the state of tne art. 

,v.^ na"d>-pl 1 bv the pressure 
th- sleeve arrangea on the ma..cl^- 

.ilina in the melt channel and by the 
differences prevailing m 

•stance to flow. Said forces are compensated by the 
resistance i-^ ^a^^-^ 

.-,....,.r the sleeve arranged on the mandr.. 

Springs 14, wn^^n 

1 in the axiax axi^^^^^^^- 

,1, exempUf.ed embodiments described above can be 
oo.bined with each other In any desired way. 
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Examples : 

^ following values: 

(1) The sleeve shown m FIG. 3 nas Ln^ 



6 0.0 inm 
5.0 mm 

7 0.7 mm^ 
12.0 mm^ 

34.2 mm 
-13.7 m.mi 
161,405.7 mm' 
5, 9 93 .1 mm 



4 



4 



Length : 

Wall thickness of sleeve: 
cross-sectional area Al of upper collar: 
cross-sectional area A2 of lower collar: 
spacing of point of force application 
measured on lower edge of sleeve: 
Moment of area deviation 1^,: 
Moment of area inertia I^: 
Moment of area inertia I,: 

,2, The sleeve shown in FIG. 4 has a length of 60.0 and 
a wall thickness of 9 . 0 mm in the cylindrioal section. 

h(= moment or 
The following values are outaxixe^ 

area deviation and the moments of inertia: 



-10,408.9 mm' 

Moment of area deviation 1.,,: 

138,497.1 mm' 

Moment of area inertia ly: 

4,196.8 mm' 

Moment of area inertia i,: 



... point of force application by the setting devices lies 
above the cross - sectional plane m which the center of 
gravity of the area is located. 
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